
Are tidal flats swamped by non-native species? 
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Increasing ship traffic and aquaculture activities enhance the number of exotic species in 
native coastal waters
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Mean summer temperatures in the 
northern Wadden Sea

Witte et al. Biol. Invas. (2010)

Increasing temperatures affect the establishment of exotic species



American slipper limpet (Crepidula 
fornicata) since the 1930s

Foto: D. Thieltges

Australian barnacle (Austrominius 
modestus) since the 1950s 

Increasing temperatures:

may facilitate non-native species because many originate from warmer regions
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1988 1992 1996 2000 2004 2008

Year

1

10

100

1000

10000

100000

D
e

n
s
it
y
 o

f 
E

lm
in

iu
s
 (

n
u

m
b

e
r/

m
²)

Year

D
e

n
si

ty
 o

f A
u

st
ro

m
in

iu
s 

m
o
d

e
st

u
s
 

(n
u

m
b

e
r 

m
-2
)

Abundance of A. modestuson bivalve beds 
in the northern Wadden Sea

Witte et al.  Biol. Invas.(2010)
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Pacific oysters Crassostrea gigas (1980s)

Japanese seewead 
Sargassum muticum (1990s)

Skeleton shrimp Caprella mutica (2000s)
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Invasional meltdown in the Wadden Sea





Most non-native species occur near the mean low water tide line
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Summary

The combination of increasing ship traffic and rising temperatures promote 
the invasion and establishment of non-native species in the Wadden Sea 

Particularly the lower shore is dominated by exotic species where they facilitate 
each other and constitute new species communities



Up to now, aliens did not outcompete native 
species. 

However, this is a kind of ecological roulette.

Despite of the high number of exotics and their effects, knowledge on occurrence and 
distribution of non-native species is comparatively scarce in the German Wadden Sea



Background:

- a coordinated concept for neobiota assessment did not exist for the Wadden Sea

- non-native species have only been detected by chance

- a comprehensive knowledge on the status quo of invasions did not exist

Pilot project in 2009: Rapid assessment of neobiota  



Detection of non-native species at selected sites:

Ports and marinas are entrance doors and stepping stones for alien species
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Selected sites in the German Wadden Sea



Methods

We investigated:

Fouling communities attached to pontoons

Organisms associated to artificial structures 

Endobenthic organisms



Total species number/number of neobiota 103/26
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